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Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without | 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Larry Will (W3LW), Dave Gordon-Smith (G3UUR), 
Mike Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), 
Joe Long (WA2EJT), Jim Riff (K7SC), David Ishmael (WA6VVL), Geo 
Misic (KE8RN) 


Editor’s Comments 


Electric Radio Heavy Metal Rally, 2012 
[ve scheduled the annual Heavy Metal 
Rally this year for Saturday, December 29, 
2012. This is, again, between Christmas Day on 
and New Year’s Day, the best for the rally, & iD 
and it shouldn’t conflict with any holiday 


activities. There will be more about the annual AM event in next month’s 
issue, but expect some changes from what the Heavy Metal Rally has 
traditionally been in years past. 
A New Book in the Electric Radio Bookstore 

Jay Spivack (W7PJS) is an ER contributor and a retired airline pilot. Jay 
has written a wonderful book about his years as a commercial pilot called 
Dangerous Lessons and Guardian Angels that is being offered through the 
Electric Radio bookstore and on our web site. While this is not a radio- 
related book, it’s a unique and exciting view of the airline industry from the 
pilot’s seat and should appeal to anyone with an interest in aircraft. Next 
month, we will have a full review of Jay’s new book. 
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A Classic AM — CW Monitor 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 


w3bym@logonbasic.com 


Monitor circuits for AM and CW have 
been in existence for a long time. A 
straightforward AM monitor can be made 
with less than six passive parts. A CW 
monitor is more involved so more parts 
_ are required. If you’re looking to build a 
simple AM - CW monitor this project 
may not be for you. On the other hand if 
you want to build a unique monitor using 
three vacuum tubes in classic circuits 


with more than a few parts this project 
maybe of interest. 

If you have followed my articles you 
know I rarely take the simple approach. 
Instead, I like a challenge. Gathering and 
modifying circuits from numerous sources 
to make a functional piece of amateur 
gear is most satisfying. Adding a few self- 
designed circuits to that mest 
homebrewer’s dream. 

The cabinet for this project came from 
a local hamfest. The seller wanted $5 so 
I promptly paid without offering a lower . 
price. The unit started life as a color 
convergence dot generator manufactured 
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Figure 1: The monitor, installed into the hamfest steel cabinet, has a real classic 


appearance. 
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by Win-Tronix. The cabinet, chassis, 
and front panel were all. steel. 1 had 
hoped to reuse the front panel but it just 
didn’t suit my needs. The cabinet 
measures 10" x 7" x 6" with a sloping 
front panel. This unit donated several 
components for my project including 
coils, pots and hardware. I’ve found that 
a hamfest is the best place to discover 
cabinets and at very reasonable prices. A 
comparable cabinet from a popular and 
well known supplier would cost in excess 
of $75. 

Homebrewing a piece of gear is great 
because the builder can include features 
to the builder’s liking. My monitor was 
built to complement the gear in my two 
previous articles; The Viking 1-Half 
Classic Transmitter, ER #273 February 
2012; and The 120 Watt, Class ABI Classic 
Modulator, ER #276, May 2012. The 
monitor includes a 6J5 tunable detector 
with a signal strength meter, a 6SN7 


multi-tone generator, a 6J5 audio 
amplifier, and lamps that indicate CW or 
AM operation. 


The first stage is an infinite impedance 


detector. The stage is configured for 80 
and 40 meters and is tunable. The large 
resistor and RFC in the cathode develop 
the outputs while the plate is held at RF 
ground with a 0.5-pF capacitor. The 
cathode output provides both the RF and 
AF signals. 

The varying plate current is used to 
activate the 200-yA signal meter. There 
is essentially no voltage drop across the 
25-k plate resistor under a no-signal 
condition. When a signal is detected the 
voltage at V1’s pin 3 will drop. This 
causes a voltage drop across the plate 
resistor that unbalances the bridge circuit 
and activates the signal meter. “Zero” 
and “Sensitivity” controls are provided 
for meter adjustments. 

Since this monitor will be used with 
only one transmitter the sensitivity 
control was positioned on the chassis. 
For multi-transmitter usage, the front 
panel would be a better place for this 
control. One advantage of this type of 
detector is the no-load feature on the 
tuned circuit. L1 is 10 turns of #20 AWG 
solid-insulated hookup wire placed inside 


Figure 2: The monitor uses three classic tubes. The metal 6J5s have their shells 
grounded via pin number one. Part layout isn’t critical but the connecting RG-174 
coax must have good ground connections on both ends. 
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L2 at the ground end 
and wound in the same 
direction as L2. 

L2 is B2curns (80 
meters) of #18 AWG 
1-14" diameter and 1- 
5/8 long. ‘Phe ’40 
meter tap is 18 turns 
from the ground end. 

The initial idea was 
to have a stand-alone 
monitor using just a 
short whip antenna. | 
soon discovered the 
no-gain issue with the 
detector, so the whip 
idea was abandoned. In 
its place a short piece 
of RG-174 is 
connected to a small 
toroid transformer. 
This transformer is 
located in my article 
Multi-Station and 
Antenna Controller, ER 
#238, March 2009. 

The AM signal starts 
at Wl1’s cathode 
resistoLe which) 1s 
bypassed for RF. With 
S35 the AM 
position, the AM signal 
is amplified by V3 and 
delivers 
sounding audio to 
either the speaker or 
headphones. I would 
suggest not using the 
speaker AM 


in 


natural 


for 


Figure 3: The input inductor L2 is mounted to the back of 
the band switch. L1 is shown wrapped in tape and inserted 
into the ground end of L2. 
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Figure 4: The front panel has a symmetrical layout. Dots 
were used denoting the four tone positions. Parts were 
mounted high from the bottom panel edge due to the 
sloping panel. 


monitoring, which may cause feedback. 
The side-tone circuit is a modified 
audio oscillator circuit found in many 


1950’s ARRL handbooks. That circuit 
has no grid-bias resistors for V2A and the 
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grid is grounded. The grid of V2B was 
connected to a single capacitor in parallel 
with an inductor for the desired audio 
frequency. 

The modifications are shown on the 
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Figure 5: The tone capacitors are 
mounted to the back of the tone control 


switch. The two 160-mH inductors are 


- chassis mounted. 


figure 2 diagram. The RF signal starts at 
» V1’s cathode and is full wave rectified by 
two 1N34 diodes. The rectified voltage is 
applied to the base ofa 2N2222 transistor 
that is used as a simple switch to pull 
V2A’s grid to ground when a signal is 
present on V1’s cathode. This action 
starts the audio oscillator. The two series 
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Figure 6: Under the chassis shows the 


inductors, 160-mH each, in parallel with 
the five switched 0.1-yF capacitors, form 
the four tones. The tones are 640-Hz, 
Pilar WA46-He “and 17 10sHz. 
Different tone values can be selected with 
a change in capacitor and-or inductor 
values. 

The “Tone” switch, S4 ,is shown as a 
SP4T rotary switch on the drawing but 
in reality it’s a DP5T. The unused lower 
pole and 5 positions are tie points for the 
0.1-pF frequency-determining 
capacitors. Mounting all the capacitors 
on this switch saves a PC board and its 
mounting on the chassis. 

When S3B is in the CW position, a 
nearly pure sine wave tone will be fed to 
the “Gain” control. Either the speaker or 
headphones are appropriate for CW 
monitoring. Keep in mind the tones 
generated are not coming from the 
transmitter. The transmitter may be 


generating good— or poor— keying. To 


meter’s zero and sensitivity controls are upper center and left. The output 
transformer is mounted to the right chassis wall. The 2N2222 PC board is 


mounted center-left. 
Electric Radio #281 
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Figure 7: The top chassis is a clean layout for the major parts. Rubber grommets 
are used for all feed-thru wires. The fuse and power cord exit the bottom right. 
Note, the 6J5 can be interchanged with the 6C5 triode. 


F1 $1 T1 X2 1N4007 150 — 3W +175 V 


Figure 8: Power supply requirements for voltage and current are low. The large 
values of the filter capacitors prevents hum in the audio amplifier. The tube 
filament pins are identified on this drawing. 
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Figure 9: The completed transmitter, modulator 
and monitor ready for operation. The classic 


Operation of the monitor is very 
straightforward. Once the band is 
selected and the transmitter is 
turned on, the detector is tuned 
for maximum signal on the meter. 
I’ve preset the sensitivity control 
for a meter reading of half-scale 
using the 130-watt output from 
the “Classic Transmitter.” The 
tuning is quit sharp and if not 
tuned to the 
frequency the monitor will not 


transmitter’s 


activate. 

The corresponding indicator 
lamp will light for either CW or 
AM mode. S3 is wired for CW by 
sliding it to the left, the left lamp 
will light. The AM mode and lamp 
operate in a similar fashion when 
S3 is moved to the right. 

My station uses an automatic 
transfer monitor for AM that 
constantly reads my audio from 
any of the transmitters, even the 


monitor is stacked on the top making a clean ADSM ISS A veal diane Heed 


setup. The crystals for AM and CW are arranged 


another monitor except one for 


across the middle section. Behind the crystals is Gy | Mia ug ape acid lied ae 


a disconnected BBE sonic maximizer. 


see the actual keying a scope is required 
or an on-the-air report from another CW 
operator. But, most of the time, operators 
hesitate to give honest reports for either 
CW or AM signals. 

The tone you hear from my monitor 
will be pleasing to the ear, sounding 
nothing like tones generated from either 
a neon relaxation oscillator or a solid- 
state device such as a 555. 

Prior to operating the monitor the 
chassis-mounted “Sensitivity” control 
must be set. After a brief warmup, ground 
the antenna terminal. Adjust the control 
until the meter reads zero. The adjustment 


should hold forever. 
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draw continual attention to those 

who, for whatever reason, do not monitor 
their transmitted audio. At the very least, 
they could use a scope on the transmission 
line as a monitor. The cost of a simple in- 
line AM monitor is trivial—see ER #181, 
the Workbench Audio Monitor. If you 
would prefer using a monitor scope, they 
can be had for less than $50. Of course 
the optimum approach would be to use 
both monitoring methods. 
References: 

William Orr ooOw OSA TL, 
Handbook, 23rd Edition, 1993 

American Radio Relay League, The 
Radio Amateur’s Handbook, 1951, 1953 
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The Heathkit IT-12 Visual-Aural Signal Tracer 


By David W. Ishmael, WA6VVL 
2222 Sycamore Avenue 

Tustin CA 92780 

714-573-0901 


daveishmaelatcox.net 


During almost fifty years in industrial 
electronics, I have been “surrounded” by 
some of the highest quality test equipment 
available from manufacturers such as 
Agilent, Beckman Dana, ES1, Pie 
GenRad, HP, Phillips, Tektronix—you 
get the picture. My amateur radio career, 
however, has been almost totally 
dominated by Heathkit test equipment. 
Even though the specs and quality of the 
Heath gear doesn’t always measure up to 
their commercial equivalents, quite a bit 
of the vintage Heath vacuum tube 
equipment available from the mid ’50s 
through the mid ’70s is still quite 
acceptable for use with vintage amateur 
equipment. More importantly, they can 
be purchased quite inexpensively at local 
amateur and computer swap meets. The 
condition of this equipment ranges from 
as-new to “trashed” and the asking prices 
don’t always match the condition. I have 
seen several very good to as-new pieces in 
the $5 - $15 range. With a little patience 
and $100 - $150, you can assemble a 
pretty )redsonable arsenal ;of) test 
equipment. Having said that, eBay prices 
are considerably higher for good to as- 
new condition pieces, so your $100 - 
$150 will not go as far using eBay! 

I still own a dozen plus pieces of vintage 
Heath test equipment, five of which I 
assembled. Sitting next to my Heath IP- 
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12, IP-20, IP-32,: andi lP-27a@spower 
supplies, IG-72 Audio Generator, IG- 
102 RE Signal Genétaton ice 
Capacitor Checker, and IM-18 VITVM 
in terms of usefulness, is the Heath IT- 
diye 

The IT-12 isa 3-tube visual-aural signal 
tracer. The “heart” of the ie. 
tube audio amplifier that uses a 12AX7 
resistance-coupled amplifier driving a 
12CA5 beam-power amplifier. The 
12CA5 drives an output transformer and 
3-1/2" speaker. A 1629 “magic-eye” tube 
is connected to the 12CA5’s plate through 
a 10:1 resistive voltage-divider providing 
a visual display. 

The power supply uses a conventional 
solid-state half-wave configuration that 
supplies 140 VDC to the 12CA5 and 
115 VDC to the 12AX7 input amplifier. 
The power transformer secondaries are 
rated at 117 VAC at 45 mA and 12.6 
VAC BETS 

A fairly large probe at the end of a 4- 
foot cable can be switched between R.F. 
or AUDIO detection. A germanium diode 
is used in the RF position as the detector. 
The signal from the probe is adjusted 
using the front panel 0-100 LEVEL 
control. | 

Thewl 1-12 and: earlier]. 4ijane 
electrically and mechanically identical— 
the front panel silkscreen and knobs are 
the only difference. The T-4 is a simplified 
version of the earlier T-3 (12C8, 12SH7, 
12A6, 1629, and 6X5 tube complement) 
and the T-3 was an improvement over 
the T-2 (6SH7, 6K6, and 6X5 tube line- 


up, no “magic-eye” tube) and still simpler 


October 2012 


Figure 1: Front- and rear-views of the Heath IT-12. In the rear view, the 12CA5, 


lee =: 


V2, is to the left while the 12AX7, V1, is “hiding” behind the filter capacitor C7. 
The 1629's octal socket can be seen in the lower right. The layout is relatively open 
and wiring is point-to-point. The 1629 assembly can be quickly removed to access 
the components beneath it. The speaker is a 3-2" replacement-type. 


Por esl 4OKG6, and 6X5 tube 
complement — no “magic-eye” tube). In 
°56-’58, the T-3 sold for $23.50. The T- 
4 sold for $19.95 when it replaced the T- 
@ satemin 99, By 62, the.TP-12 had 
replaced the T-4 and it was still $19.95. 
By the time I bought my IT-12 in October 
‘73, the price had increased to $25.95. 
Some of the features of the IT-12 are: 
¢ The primary of the output transformer 
(B+, CT, and P) and the 3-1/2" speaker 
(SPKR.) are connected to front panel 5- 
way binding posts. They can be quickly 
substituted for suspected bad parts in the 
gear being tested. 
Weenies -of the speaker can abe 
disconnected from the output transformer 


using the SPKR ON/OFF slide switch. 
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The 1629 remains connected to the 
12CA5’s plate for visual only indications. 
¢ The measured voltage gain of the 12AX7 
resistance-coupled amplifier is 350 (51 
dB). The measured voltage gain of the 
12CA5 is 41 (32 dB). With the speaker 
connected and the LEVEL control 
adjusted for maximum, it takes an input 
of 3 mV RMS at 1 kHz to just close the 
eye of the 1629. At the same setting, 6 
mV RMS will just drive the output of the 
12AX7 into observable distortion on an 
o-scope. The gain of the 12CAS is higher 
with the speaker OFF. Speaker volume is 
too loud with the 1629’s eye just closing. 
¢ Setting the NOISE to ON will connect 
the well-filtered 115 VDC to the probe 
tip through a 68-k resistor. The theory is 
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Figure 2: The IT-12’s AUDIO/RF probe has an overall length of 6-1/8". The 


probe’s larger 7/8" diameter accommodates a terminal board attached to the SPDT 
slide-switch that mounts a 0.001 pfd ceramic capacitor and crystal diode for RF 
inputs. This probe is also common with the T-3 (detachable) and T-4. 


that there will be a buzzing, crackling, or 
frying sound in the speaker as the 115 
VDC is connected to an intermittent 
component. 

Even though the IT-12 is designed for 
RF, IF, and audio signal-tracing, I have 
used my IT-12 almost exclusively for 
audio signal-tracing - it has just worked 
out that way. Some of the tasks I have 
used the IT-12 for include: 
¢ Utility 
microphones, speakers, etc. 
¢ Bench-testing my 30-30 2-tube regen 
receiver (ER #42). 
¢ Troubleshooting several BC-454 and 
BC-455 SCR-274-N command receivers. 
¢ Troubleshooting the audio stages of 


amplifier for 


checking 


amateur receivers including the 
Hallicrafters S-107, S-53A, and SX-100. 

The only thing I don’t like about the 
IT-12 is the size of the probe and the fact 
that it is permanently attached. I have 
seen several modified IT-12s that have 
had a BNC or Amphenol connector 
installed. I have seen several more with 
smaller, customized probes. In spite of 
this solitary complaint, I haven’t changed 
the probe in the thirty-seven years I have 
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Figure 3: This left-oblique view shows 


the magic eye mounting. 


owned my IT-12! A minor criticism that 
you can see from the photo is that I have 
replaced the knobs with knobs with brass 
inserts because the all-plastic Heath knobs 
crack. After a second set of Heath knobs 
failed, I replaced the knobs with Radio 
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Figure 5: This is a “family photo” of the five most popular signal tracers. From left- 
to-right: Heath IT-12, Knight 83Y135, Paco Z-80, Eico 147A, and the Eico 145A. 
The Paco is my favorite, followed by the Knight and Eico 147A. Table 1, page 40, 


compares popular signal tracers. 


on the Internet, has many of the manuals. 
¢ One last thought about vintage kit gear. 
If you run across a really “trashed” kit 
that you are familiar with and the price is 
“right,” buy it. The transformer and 1629, 
for example, froma “trashed” IT-12 could 
easily be used in my 6AG7/6E5 QRP 
transmitter (ER #56) with some simple 
changes to the filament circuitry. 
Finally, for those of you that prefer 
Knight, Eico, or Paco kits, all have a 
complete range of test equipment every 
bit as useful as Heathkit. In the case of 
the Heath IT-12, Knight has their Model 
83Y135, their later two-toned front panel 
Model KG-690, the Eico Models 147 
and 147A, and the Paco Model Z-80. 
The Knight amplifier features a GAUG, 
GAV6, and 6V6GT tube complement 
with a specified gain of 91,000 (99 dB). 
The Eico amplifiers have a 6SQ7, 6SJ7, 
and 6K6GT (147) or 12AX7 and 6AQ5 
(147A) tube with 
unspecified gains. The Paco amplifier 
Bases 2AV 6,1 2AU6,,and 12AQ5\tmbe 
complement with an unspecified gain. 
The Knight, Eico, and Paco models also 
have a very useful feature that the Heath 
only offered in their Model T-3: A 
wattmeter function: 0 - 1000 watts for 


the Knight, 35 - 500 watts for the Eico, 
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complements 


and 30 — 500 watts for the Paco. Just 
plug the equipment in question into the 
front panel receptacle and adjust the 
wattmeter knob until the “magic eye” 
just closes , and read the indicated wattage 
on the front panel’s silkscreen. 

In conclusion, if a signal tracer isn’t 
sitting on your test bench, you're missing 
a valuable piece of diagnostic equipment. 
If you’re interested in adding a signal 
tracer to your collection, do the research 
to determine how much flexibility you 
need, from the simpler Eico 145A and 
Heath T-4/IT-12 to the fully-featured 
Heath T-3, Eico 147A, Knight, or Paco 
Z-80. The five models in the above 
“family photo” are routinely available on 
eBay, many at reasonable prices. The 
Knight was $20 which included an 
original manual and the Eico 145A was 
$18. The Paco was a budget-busting $123 
because it was in near-mint condition. I 
have the schematics for all models listed 
above, so send me a large SASE or email 
me, and I will send you the schematic for 
your signal tracer(s) of choice. I can also 
answer questions. 


ER 
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Replacement Filters for Collins S-Line 
32S-3 Transmitters 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, OH 44094 


wa8saj@ncweb.com 


Update 

As most of you know, the Collins S- 
line gear has been holding its own in 
value for many years. As time rolls on, 
the availability of parts has become a 
problem for many of us who want to have 
their gear running in top shape. The 
filters for SSB, AM, and CW are one of 
the most expensive items to replace these 
days; this can make-or-break the 
enjoyment of owning a Collins S-line. 
Well, thanks to Trey and Mark at Inrad, 
there are now replacement filters available 
at reasonable prices. The filters have 
various bandwidths and are mounted on 
circuit boards with other components so 
they can plug right into the 73S-3 series 
receivers, see figure 1. This takes care of 
the receivers, but now, what about the 
32S-3 series transmitters? They don’t 


(NRAD Collins Filter 
| 4707-S 5.8 kHz 


Loose wo 'soidy 


ZH 00SZ ZHA O'SSP S-SOL# 
“djod orpey JBUdIZeUISZU} 


£14 
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1: Inrad Filters in the 75S-3 
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Figure 


have that plug-in luxury and are more 
difficult to replace if they go bad. 
Solution 

I want to start out talking about the 
article that Rob Sherwood (NC@B), at 
Sherwood Engineering, wrote in the 
September 2009 issue #244 of ER. Rob 
got things going when he discussed how 
an Inrad filter could be used in a 328-3 
series transmitter. Inrad has come up 
with filters that should work very well, 
thanks to Rob’s article. 

The stock filters have a “balanced 
output. The Inrad filters, by themselves, 
are “unbalanced” with acommon ground 
between the input and output terminals. 
So now, Inrad has come up witha solution 
to solve this problem with a toroidal 
transformer and various parts to 
completely replace a stock 2.1-kHz filter 
in the transmitter and make it like-new 
again with their new 2.0 kHz filter kit. 
(It’s 2.1 kHz really, as you will see.) If 
need be, you can increase the bandwidth 
to 2.5 kHz or 2.9 kHz with their newer 
wide filters. The filters are manufactured 
in a plastic case and are easily mounted in 
the 32S-3 transmitter and are not hard to 
install. 

Included Parts in the Inrad Kit for a 
2.0 kHz Bandwidth 

e Instructions with Pictures 

¢ Inrad 8-Pole #720 Collins filter, 2.0 

kHz, 1.9:1 Shape Factor 

One Toroidal Core 

Two Feet of #28 Bifilar Wire, Red and 

Green Colors 

One 75-pfd Silver Mica Cap 

One 2-k Ohm Resistor 

One 10-pfd Cap 
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¢ Two 100-pfd Silver Mica Caps 
The original 2.1 kHz filter is a 

solder-in type. The late 32S-3A 

(round emblem) transmitter uses a 

plug-in filter like the late model 

receivers do. The original equipment 

(OEM) carrier oscillator crystals for 

lower sideband and upper sideband 

are still used for the new 2.0 kHz 

(#720) filter. When going to the wider 

Collins filters, 2.5 kHz (Inrad #706) 

and 2.9 kHz (Inrad #726), the 

carrier oscillator crystals have to be 
replaced in both transmitter and 
receiver to adjust the carrier set-point 
correctly. This will now also let you 
transceive on-frequency with the 
wider filters. Since the new crystals 
are very close to being on-frequency, 

I did not find a problem operating as 

a transceiver with them, only a few 

cycles difference was noted. The new 

crystals are provided with the 2.5 

kHz and 2.9 kHz kits from Inrad. 

Note: The upper sideband VFO 
adjustment also has to be redone when 
the carrier oscillator crystals have been 
replaced. 

The carrier oscillator crystals 
needed are listed below in order, 
starting from the stock filter type to 
the new Inrad filter types, as the 
bandwidth is increased. 

e 2.1 kHzand new 2.0 kHz (#720) = 
453.650 LSB and 456.350 USB 
(same OEM crystals). 

¢ 2.5 kHz (#706) = 453.450 LSB 
and 456.550 USB, New crystals 
with kits. 

oe) Meds 17) (#726) \=) 453.250) LSB 
and 456.750 USB, New crystals 
with kits. 
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Getting Started 

I made sure the 
alignments for the 
75S-3C receiver and 
32S8-3A transmitter 
(both round emblem, 
“RE”) were done to 
factory specs. I also 
took sweeps of the 
stock 2.1 kHz transmit 
filter using a B&K 
audio sweep generator 


and Rigol Model DSA- 


815 T/G spectrum Figure 3: This is a 32S-3 transmitter with the original filter 
and original parts layout. 


analyzer. 

I wanted to geta real 
good test with the 
microphone amplifier 
and balanced 
modulator feeding 
into the filter for the 
best picture of what is 
happening in real time. 
I can store the original 


stock. 2s bekFiz, filter 


sweep ina memory and 


in its own color, then 
sweep with the new 
filter and put it in 
another color and 
superimpose it on top bd 


26 9427 00 


New 
=Crystals 


of the original and see Figure 4: This photo shows the exact locations of the new 
the difference. What a Collins filter and the Inrad parts from their kit. The Inrad 


great way to compare kit has well illustrated instructions. 


filterst\ ie 

The Inrad kits include instructions for 
winding the toroidal transformer and 
installing new components to increase 
the low frequency response and reduce 
the “ripple” across the filter. I did use the 
original caps and no resistor to see if that 
was true and, sure enough, the new parts 
do make a large difference, about 2 to 3 
dB. It is worth the time to install them, 


about 2 more hours of work. 
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I have spent many days taking my time 
with all three filters and then reinstalling 
the original 2.1 kHz filter and its parts 
back into both radios. I have to admit I 
really like the 2.5 kHz filter the best and 
I did notice it took a little more drive to 


fill the audio spectrum with the wider 
filters. The 2.9 kHz was the one that I 
had to drive the hardest. 
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The schematic in 
figure 2 shows the 
filter, the toroid coil 
and capacitors needed 
tonypcompiete (the 
installation of the new 
filter. 

The pictures for the 
current filters that = 
Inrad has on their web 
site are for the older 
models and these are 
being updated with the 


new pictures I have 


To Filter 
Ground 


To C-19 


To C-18 


| 


from my transmitter, so 
they will be available, 
hopefully by the time 
this article is published. 

Iam showing how installed the filters 
in the transmitter, which is a late-model 
round-emblem 32S-3, so you can see 
how easy it is to install. The carrier 
oscillator crystals are soldered-in types 
and the cases are grounded with buss 
wire in the late models, see figures 3 and 
4, 

Figure 5 is a picture of the toroid as 
pictured in the Inrad instructions. The 
schematic drawing figure 2 just shows a 
box and I wanted you to see what it really 
looks like, for reference. See figure 3 for 
the stock filter and then figure 4 for the 
new filter and note the toroid coil. Figures 
6 and 7 show the rest of the capacitors 
that replaced the original caps. 

Spectrum Sweeps 

The sweep photos are in the following 
sequence starting with the original stock 
2.1 kHz filter. Look how close the new 
2.0 kHz filter is to the original at 2.1 
kHz. The later sweeps show how wide 
you can go if you want the wide 
bandwidths of 2.5 kHz or 2.9 kHz. You 
will have to change out the carrier 


oscillator crystals in order to keep the 
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Figure 5: This illustration shows the new toroid-core 
balun with wire colors labeled and their exact destinations 
in the transmitter. 


Figure 7: Old and New C17 location 


and new 2k Resistor Location 


wider passband in the correct sideband, 
or else you will be into the opposite 


sideband if not done correctly with new 
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crystals. As seen, the sweeps 
were taken on 14.300 MHz 
USB. Note how the low end of 
the sweeps are all about the 
same on all the filters, so the 
carrier offsets are in line with 
what they should be. 

Figure 8 is the stock 2.1 
kHz filter. 

Figure 9 is the new 2.0 kHz 
filter, and note how it is nearly 
the same as the stock 2.1 kHz. 

Figure 10 and 11 are the 
new 2,5) kElz anda2.9)kklz 
filters compared to the stock 
2.1 kHz filter with the crystals 
for the carrier oscillator 
installed. Note: The low end 
(300 Hz) can be seen on top 
and exactly with the stock 
filter— as they should be with a 
wider response at the top end. 

I hope this article will help 
folks in the event they have to 
Fepliacewartiterpiny citer 
transmitter or receiver. You 
might try the receive SSB filter 
for starters and that is to order 
an Inrad #717 (2.3 kHz wide 
10-pole) filter with a plug-in 
circuit board for the S-line, 
then you can mount this filter 
on its side with buss wire on 
the board and plug it into your 
75S-3 receiver and see how 
nice the filter sounds. No 
crystals for offset needed and 
it sounds great. In servicing 
Collins gear for many years I 
have seen plenty of the 455 
kHz filters go bad, and usually 
the filters will move off 
frequency, have adrop in level, 
or just open up. This is a great 
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solution to getting your Collins S-line 
back on-line with a little effort. 

[’ve had good reports with the 2.0 kHz 
and) 2.5 .kHz filters, and. for. those 
“enhanced” SSB folks, the 2.9 kHz should 


ive the, DE) } fOr 
endeavors. By the way, I have 
also done my AM carrier 
insertion mod and use the 
32S-3A transmitter for AM 
and the 2.9 kHz filter does 
help for AM, since now 
you re almost 3 kHz wide. 
One more note on the 73S- 
3C receiver. I did the AGC 
and product detector mod 
that Rob Sherwood wrote 
about in the same ER #244 
article and it really works 


well, so thanks for that, Rob! 


your 


Inrad’s contact information is: PO Box 
2110 Aptos CA 95001, USA, 831- 462- 
5511, www.inrad.net. Please see their ad 
on page 48 of this issue. 


Jeff Covelli is working on Collins S-Line equipment in his well equipped radio 
shop. The Rigol color spectrum analyzer is to the right of his cap. 


ER 
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Collins S-Line Era Radios with Added Frequency 
Coverage; the KWM-2A, 75S-2, 32S-2, 75S-3A, and 
75S-3C 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Photos by Barbera Misic 


Collins had a full family of rigs with 
fourteen extra crystal positions for extra 
bands to be added by installing extra 
crystals. Collins also offered a set of all 
the available extra coverage crystals in a 
folding plastic carrying sheet; it was called 
the CP-1 crystal pack. The rigs with extra 
coverage were of particular interest to 
Collins’ many government customers, 
both the US Government and foreign. 
The Collins radios could operate from 
3.4 to 30.0 MHz with a gap in the 
coverage between 5.0 and 6.5 MHz due 
to possible spurious transmission and 
reception as this crossed the internal IF 
frequency. 

Most hams did not pick the version of 
the Collins radios with the extra fourteen 
frequency bands until the last days of 
Collins S-Line sales when many buyers 
did move up to the 75S-3C version over 
the slightly less expensive 75S-3B version 
because the WARC bands were on the 
horizon. Since extra crystals in the receiver 
could also be used with the transmitter, 
the transmitters with the extra crystal 
capability are much more rare than the 
extra coverage receivers or KWM 
transceivers. 

The Collins Models with the Extra 
Crystal Decks 

The Collins KWM-2 became the 
KWM-2A when equipped with a two- 
position switch above the bandswitch to 
select the crystal bank required, figure 1. 
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The standard crystal bank with the usual 
ham-band crystals installed was moved 
under the chassis and out of sight when 
the cabinet lid was opened. A set of 
fourteen empty crystal sockets were 
available on the top of the chassis for the 
installation of fourteen additional crystals 
for coverage of fourteen additional 200 
kHz band segments, figure 2. The KWM- 
2A has a second set of places to write 
band coverage surrounding the 
bandswitch; the visible portion of a plastic 
piece moves depending upon the position 
of the auxiliary two-position switch. The 
plastic cards have the normal ham band 
crystal coverage printed on the visible 
portion when the two-position switch is 
in the normal position. 

The 75S-1 became the 75S-2 when 
equipped with the fourteen added crystal 
positions; similarly, the 32S-1 transmitter 


Figure 1: The S-Line extended 
frequency models used this style of 
bandswitch with the extra knob and 
dial scales. 
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Fig. 2: This is the standard auxiliary 
crystal board in the S-Line A (75S-3A/ 
KWM.-2A) or C suffix radios. 

became the 32S-2 when equipped with 
the fourteen added ranges. The later 32S- 
3 and 75S-3 S-Line rigs became the 32S- 
3A and 75S-3A versions when equipped 
with the fourteen added ranges. The last 
S-Line model introduced, the 75S-3B, 
became the popular 75S-3C receiver when 
equipped with the added ranges. I believe 
the 75S-3C was the most popular of the 
added coverage Collins radios in terms of 
ham sales, perhaps because the WARC 
bands were on the horizon by the time 


the 75S-3C was being sold. 


ee pane spe sa 


Figure 3: 
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Extended Frequency Coverage KWM-2A Transceiver 


Modification Kits for Existing 
Radios Offered by Collins 

Collins did offer kits of parts at one 
time to convert the standard versions to 
the extended versions with the added 
crystal plug-in board and selector switch, 
these kits are sometimes seen on the 
market even today. The rigs with the 
added crystal deck and selector switch 
were identical in every way to their base 
rig except for the added selector switch, 
band identification plastic cards, added 
crystal deck, and new model number on 
the dial escutcheon. The kit did not 
include any added crystals; it was a kit 
only to add the capability to select crystals 
from a second deck of crystal sockets via 
the added two-position switch above the 
band switch. 
Finding and Buying Radios with the 

Extra Crystal Decks 

I have two 75S-2 receivers; one was 
bought at the Dayton Hamvention about 
2003 as part of a complete S-Line, and 
the other was bought at an Estes radio 
auction last year. My 32S-2 was bought 
at an Estes radio auction this year; it is, I 
assume, an estate piece. I do not believe 
that any of these radios were ever in 
government service; they are all in very 
nice condition and show no wear or 


oS 
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Figure 4: Extended coverage S-Line transmitters are on the top shelf and standard 
coverage versions are on the bottom shelf. 


evidence of a hard life. My KWM-2A 
was also bought at an Estes radio auction; 
it shows a bit more wear than the other 
added coverage radios I have, but is still 
quite nice. 

Using the Extra Frequency Coverage 

The bulk of the radio is not affected by 
the added frequency coverage crystals. If 
S-Line radios are set up for transceive 
ability, the crystal chosen in the receiver 
is the crystal and band picked for both 
the receiver and the transmitter. If using 
the transceive mode, only the receiver 
needs to have the added crystals and the 
capability to select them; this is why the 
transmitters with the added crystal board 
and selector switch are much less common 
than receivers so equipped. 

If using the equipment in the transceive 
mode, only the receiver must have the 
added crystals and extra crystal bank and 
selector switch to get extra coverage. The 
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receiver controls the crystal oscillator and 
the oscillator in the transmitter is not 
used. Added crystals can be plugged into 
the added crystal sockets, which can be 
reached by opening the lid of the receiver. 
If the transceive mode is not being used, 
the transmitter must also have the selector 
switch and added crystal bank; added 
crystals must be inserted in the transmitter 
independently to provide the added 
coverage desired. The added coverage 
capability enables the S-Line or KWM- 
2A so equipped to be set up to operate in 
MARS or WARC bands as long as they 
do not fall between 5.0 and 6.5 MHz. 
The S-Line and KWM-2A are prohibited 
in the Collins instruction manuals from 
operating between 5.0 and 6.5 MHz; the 
CP-1 crystal pack does not contain 
crystals for 5.0 to 6.5 MHz. 


ER 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 ke. QSxX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday afternoon, 3837 kc, QSX David, KA2]J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 kc. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, W1GUD. 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use Vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KI1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8SECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op George (W1GAC) and Paul (W1ECO). 
Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: User Net Sun 2100z 14.250Mc+/-QRM. QSX op rotates Steven (KB7BGS), Jay (WBOMWL), Bill 
(W4WHW), Duncan (XE1/WDS5IKY). Tech Nets: Wed 2300z 14.251Mc/ Sat 1900z 7.235Mc QSX op Stu (K4BOV), 
Steven (KB7BGS) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6GQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave 
(VA3ORP). 


Electric Radio #281 October 2012 pie} 


The Hammarlund HQ-180A 
A Vintage Product Review, Part 3 


By Ray Osterwald, NODMS 
PO Box 242 

Bailey, CO 80421 
Ray@ERmag.com 


Article Updates from Readers 

Pll start the 3rd and final part of the 
HQ-180A article with some excellent 
contributions by ER readers that I’ve 
received over the last few months. 

Difficult HF Oscillator Alignment 

From: Larry Steeno; KOL WT: 

“Just got the August issue and read 
your [part 1] article on the HQ-180 with 
interest as I went through most of this a 
year or so ago. I had the same problem 
that you did with the oscillator not staying 
on frequency when reinserting the radio 
in its cabinet. I worked around this 
problem in this way. First, cut a piece of 
cardboard the size of the chassis with 
a 1/8" overhang in the area over where 
the adjustments are located. I used a 
breakfast cereal box. Then, spray one 
side of it with adhesive and lay a sheet of 
aluminum foil down over the glue. I used 
a sheet of clear plastic wrap and wrapped 
it on the chassis, marking it with a 
“Sharpie” where all the adjustments are. 
I then took the plastic wrap to the 
cardboard, placed it in the correct 
orientation, and poked a hole thru the 
plastic at each adjustment place and 
removed plastic. Then, all the holes were 
drilled as necessary in the cardboard. 
Place the cardboard on the chassis bottom 
with the aluminum against the chassis 
and tape it into place. Ifall goes well, all 
of the adjustments are visible. When the 
alignment is done and the chassis is 
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slipped back into the case and—like magic— 
the alignment is good. Well, as good as it 
was when it was made. This sounds like 
a lot of work but it really doesn’t take 
long and I feel that it was worth it. This 
will work on any radio with no holes in 
the bottom of the radio case.” 

Worn Antenna Trimmer Control 

From Rob Vincent, K1DFT: 

“Hi Ray, I enjoyed your articles on the 
Hammarlund HQ series and the HQ- 
180. I have had many HQ-180s over the 
years. I have three of them right now, a 
HQ-180, HQ-180A, anda HQ-180 that 
will become a rack mount with new panel. 
[am writing you with a neat little fix that 


Figure 1: The New Panel Bushing 


Figure 2: The New Bushing Installed 
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alleviates a problem in most all HQ- 
series receivers. The antenna tuning 
capacitor has no support thru the front 
panel. Most of these receivers, over the 
years of operation, wind up with some 
sloppiness in this control. This causes it 
to short out when adjusting. I made a 
simple bushing that really helps to 
eliminate and stabilize this condition 
[Figure 1]. The bushing is made from a 
34-inch polystyrene rod. I cut it down 
and turned it in my lathe so that it just 
fits thru the front panel with a slight lip 
so it won't go through the panel; a 4- 
inch hole allows it to be slipped over the 
antenna trim shaft without passing thru 
the panel [Figure 2]. This supports the 
shaft and keeps it from getting misaligned 
and shorting out the plates of the 
capacitor. The knob is then placed over 
the shaft up against the bushing to keep 
it sniplace:” 
General Restoration Questions 

From John W., N7ZMG: 

“Hi Ray, thanks for the great article on 
the restoration of the HQ-180A. I am 
new to ER and to restoration projects so 
I read it with great interest, trying to 
glean any restoration tips from it that | 
could. This was only my 3rd issue of ER 
and I can’t wait for next month to read 
part 3 of your series. I do have some 
questions. 

1. How did you get the chassis of the 
180 so darn clean and shiny? It looks 
better than new in Figure 5 [page 24, ER 
#279).” 

Answer: The chassis was cleaned with 
Simple Green®, an ammoniated cleaning 
product you can get in grocery and 
hardware stores. I took my time and used 
lots of Q-Tips® and old toothbrushes to 
scrub the dirt off. I have an air compressor 
in the shop to blow the solution out of all 
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the places that you can’t reach. Kitchen 
paper towels are slightly abrasive and 
they polish aluminum brightly but don’t 
scratch. You do need to rinse the cleaner 
off with tap water, but don’t flood it. 
This chassis was not corroded, so 
underneath the years of accumulated dirt 
and grime was a nice chassis that was 
worth the work. Since that restoration, I 
have switched cleaners. I now use Bio 
Green’ Glean®,.<a. sproduct thats 
completely nontoxic, made from 
plants and does just as good, if not a 
better job, than the Simple Green®. You 
have to order by phone (1-877-572- 
6516) or on their Internet web site, 
(www.biogreenclean.com) because it’s 
not in stores. This stuff also cleans away 
nicotine stains like magic. 

2. What is L&R clock cleaning 
solution? I have googled it and it seems 
that there are many “flavors” of it. Which 
one do you use? What can it be used on? 

Answer: I should have said “watch 
cleaning solution;” clock cleaning 
solution was actually a typo. The L&R 
cleaning products I use are L&R #111 
watch cleaning solution (Otto Frei part 
number L-R #112 ) and L&R #3 watch 
rinsing solution (Otto Frei part L-R 
#118). I know these are expensive 
products, buta gallon will last for years in 
this work, just be sure to keep the 
container tightly closed when you are 
not using it, and don’t mix used and fresh 
solutions. The cleaner can be used until 
it turns green and no longer cuts grease. 
Use the cleaner only on metal parts, keep 
it away from plastics. The rinse solution 
is necessary to get the cleaner off the 
cleaned parts or the residue will turn 
gummy. You can get these products 
many places, but I use a company in 
California, Otto Frei, that has good prices 
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and ships quickly by UPS. Here’s their 
Internet URL: http://www.ofrei.com/ 
page_224.html#9202. Their phone is 
510-832-0355. 

3. Did you remove the power 
transformer and paint it? It also looks 
new in Figure 5. 

Answer: The power transformer wasn't 
removed; I used a tip from Bob Sullivan 
(W@YVA).I loosened the mounting 
bolts and slipped some blue painter's 
tape underneath, then touched up the 
laminations with a “brushing lacquer” 
solution that I make up here. In a small 
jar, I spray Krylon Crystal Clear® down 
the inside of the jar until it’s about half 
full. Then, with some shiny black acrylic 
paint from a can, mix it about 50/50. 
With a small half-inch brush you can 
paint the ends of the laminations and 
they will come out looking new. If they 
are slightly rusty, knock the rust off 
with one of those green cleaning pads 
from the store. The end bells were in 
good shape, they only needed cleaning. I 
gave them a light coat of Pledge® wax to 
shine up the old paint. 

4. What is an “FP can?” I presume 
from the text that it is a electrolytic 
capacitor? Ifso what does “FP” stand 
for? 

Answer: “FP” is a trade name for a 
mileissectiontselectrolyticioin Van 
aluminum can that was made back in 
the day by Mallory, but I’m not sure 
exactly what FP means. About 15 years 
ago CE Manufacturing purchased the 
original equipment from Mallory and 
they are still in production, but you have 
to get them from Antique Electronic 
Supply in Arizona. Their web site is not 
easy to use, so I suggest calling (480-820- 
5411) and asking for a catalog. You will 
need their catalog part numbers to place 
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web orders at www.tubesandmore.com. 

5. You said you tested all of the paper 
caps? I understand that, but the question 
is, can you test them in the circuit without 
removing them to test? As I say, | am 
new at this and always assumed that to 
test a cap you would have to take it out of 
the circuit because the rest of the circuit 
would interfere with the test. Please 
explain. 

Answer: For paper caps that couple a 
plate to a following grid, you can quickly 
check them in-circuit witha DC VIVM. 
Just measure the voltage at the following 
grid with the unit powered up. The grid 
should always be somewhat negative, 
usually less than —1 volt. If it’s even 
slightly positive the coupling cap is leaky 
and is bad. Other paper caps and all 
electrolytics have to be checked out-of- 
circuit. I test paper caps with a DC power 
supply and a milliammeter, with the cap 
in series with the power supply and the 
meter, at the full rated working 
voltage. Paper, mica, and all ceramic caps 
should show no current flow. Electrolytics 
should show some current flow, but there 
are limits depending on the capacity and 
voltage ratings. There are other units to 
test capacitors (such as the Sencore Z- 
Meters), made by several companies, but 
I’ve always just used a power supply. Be 
sure to observe proper polarity with 
electrolytics, even a momentary reverse 
polarity will ruin a good cap. 

6. The same question applies to the 
resistors. Can you test them (as we say in 
medicine “in vivo”) meaning, while they 
are still in the circuit? I would think that 
the surrounding circuit would make the 
test questionable, but I can’t imagine you 
would have removed all of the resistors to 
test them. 

Answer: Resistors are easy to check in- 
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circuit with a digital ohmmeter if there 
are no coils or other DC conductive parts 
in parallel with them. 95% of the resistors 
in vintage equipment can be tested 
directly in-circuit, but for the ones that 
can’t be checked that way, you can doa 
DC voltage check at the tube pins in the 
circuit to get an idea if there is one 
resistor that’s changed value—because 
the voltage at the corresponding pin will 
be wrong. Most technicians do a quick 
voltage check at the tube pins anyway, as 
a first step in any work. 


HQ-180AQ, Part 3 
60-kc 3rd IF 

The 60-kc IF is one of the most 
important stages in the receiver and is 
where the useful selectivity is developed. 
It provides the excellent selectable 
sideband feature. The six sharply tuned 
circuits and special transformers, and the 
method of coupling them, provide the 
needed steep-sided selectivity. When this 
receiver is properly aligned its DX 
flexibility is a great help when the bands 
are crowded or when you are trying to 
receive weak signals adjacent to strong 
signals. 

V5, the “2nd converter,” is a self- 
excited 6BE6 mixer with conventional 
LC tuning in the Ist grid circuit. One 
really nice feature is the front-panel 
vernier-tuning circuit. It moves the 395- 
ke oscillator +3 kc to help dodge 
interference without touching the main 
tuning or bandspread settings. I suppose 
this would be called “RIT” these days. 
Unfortunately, V5 is self-excited, which 
means there is no separate oscillator, and 
changing the setting of the vernier tuning 
control “pulls” the beat oscillator and is 
most noticeable in the CW/SSB modes. 
The shift is only a few hundred cycles, 


Electric Radio #281 


rai tpi peso 


B, Cia 
oT 


feet 


tbe eM te 8 


| j i % 1 

4 q 

i fl if { 
reacikae | PKHZ acs 


Figure 3: AM Bandpass After Stock 
Alignment 


but noticeable and irritating. 

Another rather irritating problem is 
60-kc BFO stability. They used half of a 
12AU7 as another self-excited 60-kc 
oscillator, not a good idea because of a 
triode’s low isolation, and no matter how 
carefully [28 is zeroed during alignment, 
drift soon sets in and the panel calibration 
no longer is accurate; mine tends to drift 
lower. It would take rather radical 
modifications to make the BFO stable 
and I prefer to leave it original and tweak 
T28 as necessary. 

A Poor AM Performer? 

A new user may think, by glancing at 
the panel lettering, that the “180A only 
has a 3-kc maximum bandwidth and 
would sound lousy on AM. Actually, 
when the “Select KCS” control is at “3” 
and “Side Bands” is set at “Both,” the full 
available bandwidth is an honest 6 kc at 
6-dB down on the passband. Figure 3 is 
a sweep of the 60-kc IF after a prescribed 
per-the-book alignment. One quick check 
on overall 60-kc alignment is to tune in 
WONEV Bat. tore Lon Mc's ke, (beth 
sidebands, which is the full-bandwidth 
position. With the carrier centered in 
“Both,” switching side bands from to 
“U” or “L” should not eliminate either 
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Figure 8: Factory “3 kc Lower” 


sideband tone. The tone will change 
somewhat because the circuit isn’t perfect, 
but if WWV disappears from either 
sideband position, 60-kc IF alignment is 
needed or there is some other problem 
going on, such as a bad resonating 
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capacitor in one of the transformers. 
There are 6 tuned circuits in the high- 
Q 60-kc IF amplifier stages. For 
comparison, the famous Collins R-390 
has 6 tuned circuits in the final 455-ke 
IF. Overall, in both of the 455 and 60-kc 
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Figure 10: Factory “2 kc Both” 


Figure 12: Factory “1 kc Both” 


gure 14: Factory “500 cycle Both” 


Fi 
HQ-180A amplifier stages, there are 12 


tuned circuits contributing to overall 
selectivity, quite an impressive total. 
60-kc Alignment 
The 60-kc IF transformers must be 
stagger tuned in the exact order given in 
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the Hammarlund instruction book for 


the alignment to be successful and so the 
bandwidths agree with the panel 
calibrations. The steps in the book are 
accurate and can be trusted, but a 60-kc 
signal generator is a requirement. I use 
an Army surplus URM-25D, but some 
audio generators will hit 60 kc and will 
work fine. Follow the Hammarlund 
instructions and you will be OK. 
Custom 60-kc Swept Alignment 
One popular and relatively inexpensive 
sweep generator is the HP-8601A. It 
works well, but usually does not come 
with a detector probe. An alternative 
would be the homebrew sweep generator 
designed by Jim Hanlon (W8KGI) in ER 
#170, July 2003. A tracking generator is 
another way to align these stages but they 
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are more expensive. A tracking generator 
is a RF signal generator with an output 
frequency following exactly the sweep of 
a spectrum analyzer’s trace. 

To sweep align the 60-kc IF, first go 
through the stock factory alignment once 
to be sure that all the adjustments actually 
do something. If a stage won't peak up 
there is likely something wrong with a 
resonating capacitor. Ifallis OK, connect 
the sweep generator (or tracking 
generator output) to the terminal between 
T5 and C28. Connect the detector (or 
spectrum analyzer input) to pin 2 of V9, 
the input to the product detector. Using 
these locations will minimize circuit 
loading by the test equipment. 

1. Warm everything up for an hour. 
Turn the AGC off, set to AM, both 
sidebands, and 3-kc bandwidth. For 
sweep alignment, [8 controls the location 
and amplitude of the 57-kc lower corner. 
T9 controls the location and amplitude 
of the 63-kc upper corner. The T6-T7 
pair and the T10-T11 pair control the 
amplitude and flatness of the upper and 
lower portions of the curve. 

ay pet thervrecciver to. oko Upper: 

Use T6, T9, and T10 to seta flat response 
in the upper sideband with as much 
amplitude as possible. 
TiS) Sety 0 We Lower and use 17 alae 
T11 to set a flat response in the lower 
sideband with as much amplitude as 
possible. 

4. Set “.5 Ke Upper” and peak T8-T9 
to avoid a notch response when in the .5 
kc position. Make only a slight 
adjustment, then recheck “3 Kc Both” 
and the “3 Kc Upper” and “3 Kc Lower.” 
Make sure “.5 Kc Upper” is the last step. 

If this sweep procedure is followed in 
this order and the 60-kc IF is in good 
electrical condition, all of the other 


bandwidths and sideband positions will 
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be correct. 

Be advised that the trade-off for a flat 
top response is reduced IF gain. The 
HQ-180A has such a large gain reserve in 
the other stages that it still has more 
sensitivity that you will ever need. 

The sweep photos in figures 4 through 
14 show the alignment results to be 
up per ochre 
Hammarlund instruction book versus the 
results obtained with custom swept 
results. 


expected when set 


AGC Circuits 

The HQ-180A uses a dual-loop AGC 
system, in common with other high-end 
receivers such as the Hallicrafters SX- 
115. About 20 years ago, I interviewed 
Ed Andrade (W@DAN), the designer of 
the Collins S-Line receiver, and I asked 
him about dual-loop AGC systems. He 
didn’t think much of them, calling them 
“self-blocking receivers” and said he 
would never consider using it in one of 
his designs. Perhaps this is true of some 
designs—but not the HQ-180A, its AGC 
performance is excellent. 

The first AGC detector, V8B, provides 
AGC voltage for V4, V5, V6, and V17. 
The last IF amp, V/,1s@aoee ae 
controlled. The second AGC detector, 
Vis: 


2a of ie eee 
Figure 15: Excellent Fast AGC Rise 
Time on the 60-kc IF Amplifiers 
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Figure 16: AGC Rise Time on the RF 
Amplifier Grid 
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Figure 17: AGC Fall Time on the IF 
Amplifier Grids 


and its time constants are fixed. Both 
AGC loops are RF-derived. 

Figure 15 is a photo of the negative- 
going AGC voltage (shown reversed). 
The rise time between the two bright 
dots is an amazing 250 microseconds, 
the fastest AGC rise (in reality it goes 
increasingly negative) of any vintage 
receiver I’ve tested. There is no overshoot, 
ringing, or distortion of any kind. I would 
like to think it was designed this way and 
not just a fortunate arrangement of parts; 
it surely does work well. Figure 16 is the 
rise time of the AGC on the RF amplifier 
grid. It is a lot longer, 1.5 milliseconds, 
but it’s designed that way with fixed time 
constants. They wanted the RF amplifier 
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to retain full gain to keep it sensitive until 
the IF stages have had the full amount of 
AGC applied. This method prevents any 
popping or audio distortion. 

Figure 17 shows the AGC fall time in 
the “AGC Slow” position. AGC falls in 
650 milliseconds, about right. The other 
AGC time constants show no distortion, 
only shorter fall times. 

S-Meter 

The S-meter measures AGC voltage in 
a bridge circuit, with half of a 12AU7 
and a resistor in one leg and more resistors 
in the other leg. That means the S-meter 
is proportional to actual incoming signal 
levels. The meter tube’s grid is fed direct 
AGC voltage with no grid leak resistor so 
that it does not load the AGC line. It’s a 
simple circuit that could be useful in 
homebrew work. If the sensitivity or zero 
adjustments drift, replace R21, R22, R88, 
R89, R90, and R91 with stable metal 
film resistors, easily available from 
Mouser Electronics. 

Noise Limiter 

The HQ-180A noise limiter circuit 
looks unremarkable, like just any other 
series clipper circuit looks—but it’s been 
designed just right. When first turned on 
youcan t really tell it’s on until the control 
starts to rotate clockwise. The further 
clockwise the control goes the higher the” 
B+ on the GAL5 cathodes goes, and that 
lowers the clipping level. It can be 
adjusted to clip only the offending noise 
peaks; it will leave the modulation alone. 
It works equally well on all modes. Should 
your limiter not behave this way, start 
checking resistor values because some 
have probably changed. This quite a 
contrast to lots of receivers with do- 
nothing noise limiters that you have to 
leave turned off to avoid audio distortion. 
It’s another simple, elegant circuit that 
could be “lifted” for homebrew work. If 
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you get a lot of hum with the limiter on, 

try other GAL5s. These tubes are rather 

notorious for developing heater-to- 

cathode leakage, causing audio hum. 
HQ-180A Audio 

This receiver’s audio, with the 
exception of what Hammarlund called 
the “auto response” circuit, is rather 
conventional with a GAV6 triode first 
audio tube driving a6AQ5 pentode audio 
power-output tube. 

The auto response circuit uses variable 
negative feedback voltage—depending on 
the setting of the audio gain control— 
from the secondary of the output 
transformer, through the audio gain pot, 
and into the grid of the GAV6 Ist-audio 
stage. The idea is to have higher fidelity 
with strong signals and a narrow audio 
response with weak signals. The two audio 
stages have a lot of gain, probably done 
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Figure 18: The Audio “Plate Couplate” Network Z2 in the HQ-180A 


that way to compensate for the loss of 
gain due to the negative feedback. I have 
seen a lot of Hammarlunds with worn 
out audio gain pots near the CCW end of — 
rotation because there is so much gain, 

and users have to keep it turned down 
when using good speakers. I have never 
really much cared for the auto response 
circuit. I prefer a receiver to have as high 
fidelity as possible at all gain control 
settings. 

Another area that I view as a problem 
in the audio stages is Z2, and audio 
“plate couplate,” or a printed circuit 
network onaceramic substrate in a dipped 
plastic package. These were made by 


Centralab years ago for television sets to 


save chassis space; they have built-in audio 
coupling networks. Figure 18 is a photo 
of the Z2 network in the HQ-180A. The 
problem with these networks is that the 
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tiny internal ceramic coupling cap causes 
“unny,” harsh-sounding audio, and the 
parallel R/C networks form a bandpass 
filter that restricts audio response to a so- 
called “communications” quality. I have 
been told that small ceramic caps can act 
like piezo tweeters at high signal levels. I 
have no proof of this, but I do know that 
any receiver sounds a lot better with good 
quality 630-volt Mylar coupling caps in 
place of the ceramic caps. 
Audio Modifications 
In my Zk hyais 
disconnected, but I left it in the chassis in 


receiver, been 
case some future owner may want it back 
original. The Z2 terminals at “2” and “3” 
are disconnected (the package is 
numbered), and the V15 plate to the 
V 16 grid is coupled with a .022 pF, 630V 
Mylar cap. 

The response 
disconnected by unsoldering R80 from 
the junction of R77 and the audio gain 
pot. R80 was left in place, but covered 
with heat shrink tubing in case someone 


auto CIECUItywiS 


wants it original. 

I have also disconnected C82D, a 40puF 
electrolytic, from the cathode, pin 2, of 
the 6AQ5. This mod creates negative 
feedback for lower distortion, and it also 
reduces audio gain to a more normal 
levels so the audio control can be used 
over its full range. 

C46 and C47 are changed to .022 uF, 
630V Mylar for improved audio response. 
C128, a .001pF cap at the plate of V15, 
has been disconnected because it limits 
audio response. 

Do not remove C140 at the cathode of 
the GAV6. This stage also contains the 
RFeamplifiers AGC detector and 
modifications 
recommended because the AGC loop 
response will change. 


With these few changes the audio is 
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nearly flat from 150 cycles to over 8 kc. 
The total harmonic distortion is 6% and 
the receiver sounds excellent when 
receiving good quality AM signals. 

RF Performance 

The dynamic range of the ‘180A was 
tested on 75 meters because of stability 
issues on the higher bands. Its blocking 
dynamic range is 62 dB. That means an 
interfering signal has to be nearly 1.6 
million times stronger that a weak signal 
you are trying to receive to cause a 1-dB 
reduction in the wanted signal. 

The 3rd-order, two-tone dynamic 
range is 77 dB. That means in order to 
make the receiver produce “phantom” 
signals, two nearby strong signals have to 
be over 50 million times stronger than 
the noise floor of the receiver to make a 
spurious signal 1 dB over the noise floor 
that would be audible. 

For comparison purposes, see Table 1 
where the HQ-180A was tested against a 
Collins 75S-3B and a stock 75A-4. All 
measurements were measured on the same 
75-meter frequencies. 

Sensitivity 

The lower 4 bands have a minimum 
discernible signal (MDS) between -127 
and -131 dBm, even with the loss of gain 
due to sweep tuning the 60-kc IP. This 
would equal somewhere between .01 
microvolts and .06 microvolts across 50 
ohms. The upper 2 bands have between 
-109 dBm (.8nV) and-116dBm (.35pV). 
This excellent sensitivity means the 
receiver can be used with nearly any 

Spectrum Analyzer Questions 

[ve had questions about what the 
numbers across the top and bottom of 
the sweep photos mean, and also about 
what spectrum analyzer terms mean. 

In figures 4 to 14, and in the photos in 
part 2, ER #279, from left-to-right across 


the top, the first number is the RF output 
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another analyzer 


82.6 dB term that refers to 


Table 1: 80-Meter Dynamic Range Comparisons 


antenna system and will still hear what’s 
going on. 

power level from the tracking generator 
inv dBnvi The ‘centers number nis the 
reference level, in dBm, of the first large 
horizontal line on top of the screen. The 
number at the top right is the center 
frequency the analyzer is tuned to. 
(“dBm” is a power level, or the number 
of decibels difference from one milliwatt.) 

Across the bottom, “10dB/3KHz” 
means the analyzer is displaying 10 dB 
per vertical division and “3KHz” is the 
analyzer’s horizontal resolution. The 
number at the lower right side is the 
frequency span/division, sometimes 
called “dispersion.” The choice of 
dispersion is based on what would give a 
reasonable response curve for the specific 
tuned circuits under discussion, but is 
not necessarily the same in each photo. 

What the Numbers Mean 

The spectrum analyzer sweeps 
horizontally in a linear time/CM mode 
as does any oscilloscope, but what it 
displays is controlled by the analyzer’s 
electronics. 

The term “resolution” represents an 
instrument’s ability to display adjacent 
signal responses discretely. A measure of 
resolution is the frequency separation, in 
Hertz, of responses that merge with a 3 
dB notch. Displayed resolution is a 
function of spectrum analyzer bandwidth, 
the horizontal sweep rate, and the 
frequency span-per-division. Resolution 
is roughly equivalent to the accuracy of 
the displayed trace. (Resolution is also 


affected by incidental FM on a signal, if 
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the width in Hertz 
between 6 dB-down-image points, on 
the curve of the analyzer’s displayed 
response to a CW input signal. 

Bandwidth determines both the noise 
level and resolution capability of the 
analyzer. As bandwidth decreases, both 
sensitivity and signal-to-noise ratio 
improve. Maximum sensitivity 1s 
obtained when resolution bandwidth is 
really narrow (10-30 Hz). Resolution is 
chosen to make a reasonable display for 
the receiver circuits under discussion, 
and we are not concerned with any minor 
details visible at finer resolutions. The 
lower the resolution, the slower the sweep 
rate must be so the response curve is not 
distorted, or numerically “integrated.” 

Spectrum analyzers use built-in log 
detectors so that about 90 dB of useful 
vertical information may be displayed. 
With a diode detector, commonly used 
with sweep generators, you can only see 
about 30 or 40 dB of vertical response, 
but the top 10 dB is accurate if the sweep 
rate is held to a minimum amount. 

I hope this article will help assure the 
restoration and continued use of a great 
classic receiver, the Hammarlund HQ- 
180A, for many years to come. 
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Adding Fuses F102 and F103 to the 
Single-Fuse R-390A 


By Perry A. Sandeen 
1727 Walden Ridge Road 
Manchester, TN 37355 


sandeenpa@yahoo.com 


Introduction 

Fuses F102 and F103 were added only 
to R-390A receivers having order number 
14—Phila—56, serial numbers 2683 and 
above, and added on order number 
14385—Phila—58. Adding the two extra 
fuses can save the receiver from having 
serious wiring and/or unobtanium part 
damage in case of a short circuit. 
Repairing a burned wiring harness is 
something one wants to avoid at all costs. 

The problem is, however, since most 
receivers are only one fuse and if one 
doesn’t have a 3-fuse receiver, how can 
one do the upgrade? This was my 
situation—until I recently acquired a 
three fuse unit. So, I wrote this article to 
help others who may only have one fuse 
receivers. 

Figure 1 is an excerpt of the rear 
diagram, turned upside down, of a single 
fuse receiver from the R-390A “Y2KR3” 
manual with the measurements I was 
able to make from my 3-fuse unit. 
Although I tried to be as accurate as 
possible, the measurements are close but 
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they are not critical. One does want to 
keep them all on the same plane to look 
reasonably professional. The real issue is 
protection, not beauty. 

For drilling the holes I used a “Unibit” 
set that I bought on sale at Harbor Freight. 
They have made great holes for me as it 
has tapered increments, which greatly 
improve the chances of getting a truly 
round hole without significant burrs. If 
you have to obtain a “Unibit” from other 
sources they tend to be relatively 
expensive. 

Before tapping into the wiring harness 
I'd strongly recommend getting a 
download copy of the Y2KR3 and/or one 
of the better technical manuals, such as 
TM VP s28U-s 50-30. for reterence 
Although there are many steps to the 
process it is straightforward. The key is to 
take your time to avoid damaging the 
wiring harness. 

I did the F102 modification first as it is 
the easiest. It is also the most critical. Do 
this one, even if you don’t do the one for 
F103 because a shorted tube could fry an 
unobtanium coil or transformer. 

First, remove the power supply. Remove 
the screws from rectifier CR-102 and 
move it out of the way (Now would bea 
good time to replace it with a modern 


Figure 1: Layout Template for the Two Added Fuses 
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bridge rectifier ifit is the original selenium 
type.) 

I drilled the hole for the new fuse 
holder using the measurements shown in 
the figure 1 diagram. Your hole size may 
vary depending on the particular fuse 
holders you have. My size was 12-inch. 

Put a tie wrap about 1| inch from the 
cable harness clamp and cut away the 
cable lacing up to P-111. Remove the 
shell clamp and then remove the molded 
connector out of the shell. 

Fortunately, there is just enough slack 
in the wiring harness that it can be cut 
and soldered onto the new fuse holder 
without needing any extension wiring. 

Now, what we want to find is pin 5 on 
P-111. Fortunately, the pin numbers are 
molded into the base. Pin 5 should be 
white with a red stripe tracer. After 
verifying the wire color visually, | ohmed 
out the P-111 pin 5 continuity to P-619 
pin 5. Reassemble P-111. 

Install the new fuse holder so that the 
inner connection is facing towards the 
left hand chassis divider. Then remount 
the power supply and insert P-111 into 
the power supply. 

Next, carefully cut the pin 5 (W/R) 
wire coming from the chassis end of the 
wiring harness about 4-inch above the 
inner fuse holder connection. Strip off 
about 1/8 inch of insulation and solder 
to the inner fuse holder connection. Strip 
off 1/8-inch of insulation from the other 
end and solder it to the end terminal of 
the fuse holder. Insert a “’4-amp fuse. 
Remove P-111 and verify continuity to 
P-119, pin 5. Add a tie wrap about an 
inch above and below the fuse holder. 
Reinstall CR-102. lohmed out the circuit 
again to verify that there wasn’t a short 
circuit and wallah, mission accomplished! 

Adding the F-103 Modification 

Verify the receiver is working properly 

before doing the F-103 modification. 
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This a bit more difficult part as it 
requires a bit of rewiring of P-119 pin 2. 
First remove the audio subchassis. Drill 
the hole using the illustration’s 
dimensions and mount the fuse holder. 

Puta tie wrap where the cable to P-119 
comes away from the chassis. Cut and 
remove the cable lacing. Remove the 
clamp collar outer shell of P-119 and the 
two end screws to expose the wires. There 
should be 4 wires on terminal 2. Two 
should be coded white/red/green and the 
other two should be coded white/red. 
They all should be a smaller diameter 
than most of the other wires in the plug. 

Now it’s decision time, “plan A” or 
“plan B.” One could cut the harness all 
the way back to the backside of the PTO, 
remove the 4 wires from terminal 2, 
install a new 30-inch wire to terminal 2, 
reroute all 5 wires below FL-101—after 
enlarging the hole in the bottom of the 
divider panel for the additional needed 
space. After trimming the wires to length, 
soldering them to the fuse, and relacing 
the harness, one would have an almost 
identical factory wiring job. Besides the 
time this would take, it is not a good idea 
at all. I believe the chances of doing 
serious damage on a 50-or-60-year-old 
cable harness are too great for the results 
obtained. 

The Simpler Plan B Method 

Plan “B” isn’t nearly as elegant but can 
be implemented far more rapidly. And it 
doesn’t require drilling any holes. 

To do it as I did, you need two 36-inch 
pieces of #24 or #26 hookup wire, twisted 
together for about 30 inches, three 1- 
terminal insulated mounting strips, about 
10 tie wrap strips, and the new fuse 
holder. You will have extra wire left over 
but the longer length makes for an easier 
installation. 

Unsolder the four wires from pin 2 
then trim off the bare wire. Slide the four 
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wires backwards out of the shell to where 
the tie wrap is located. Twist them 
together for the moment. 

Slide one end of the non-twisted 
hookup wire through the black insulation 
and clam shell and solder it to pin 2. 
Insulate the terminal and reassemble P- 
bl 9, 

Install an insulated 1-terminal terminal 
strip to the left of the cable clamp by the 
phone jack, using the front panel screw 
for mounting, or to the cable clamp on 
the inner side of the audio module, 
depending on which version wiring 
harness was used on your receiver. 

Twist the 4 wires from P-119 with the 
other hookup wire end and solder them 
to the insulated terminal. Ohm out the 
wiring. 

Install a 1-terminal terminal strip on 
the 8-32 screw at each bottom end of the 
spacer by the audio module. Now route 
the hookup wire along the large cable 
and using tie wraps every 1-2 inches or 


sO. 

At the edge of the spacer, move the 
wires down to the terminal strip and 
secure it with a tie wrap so the wires make 
a straight drop. 

Continue to run the wires along the 
bottom spacer. Slide the wires through 
the extra space in the hole for the wiring 
harness, remove the slack, then tie off the 
wires to the terminal strip with a tie 
wrap. [his results in a neat, straight, wire 
run. 

Attach the twisted pair to the wiring 
harness with a tie wrap. 

Now, make about a half circle of the 
remaining wires and attach them to the 
fuse holder. I put the hot wire from P 
119-2 on the side terminal. Next, install 
the 1/8-amp fuse. 

Reinstall the audio module then ohm 
out the wiring again. Now you are ready 
to operate your radio. 
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A Tiny Amplifier for your PC 


By Gary Geissinger, WAOSPM/AAR8GI 
680 N Gooseberry CT 
Lafayette, CO 80026 


geissingergary@yahoo.com 


As with many workers these days, I sit 
ina “Cube Farm.” Everyone has the same 
desk, same chair, and unfortunately the 
same type of PC. The company furnished 
computers either have no speakers or 
they come with itty-bitty speakers that 
sound horrible. In an attempt to solve 
that problem I brought a pair of Advent 
bookshelf speakers in from home. The 
audio was still lousy so I decided that I 
needed to build a stereo “power” amp 
and bring it in from home. 


Cleary were are. Many ICs and 
transistors that could do the job, but I 
like tubes ... for ham radio and for music. 
That’s why I built this tiny amplifier. 
Naturally a tiny stereo amplifier should 
use tiny tubes. For the phase splitters and 


push-pull output I chose the RCA 5718. 
It is a 1-watt transmitting tube (look in 
the RCA TT-3 Transmitting Tube 
Manual) but is very small with wire-in 
leads. For the voltage amplifier I chose 
the Sylvania 6021. This is a dual triode 
that is also a small tube with wire-in leads 
that I became familiar with while working 
B-52s “back in the day.” Both tube types 
are easily found either on eBay or other 
on-line sources. Subminiature wire-in 
tubes are actually inexpensive because 
folks don’t use them anymore. 

Another goal was to use magnetics that 
can be easily procured. I chose Hammond 
transformers purchased from Antique 
Electric Supply. The rest of the parts are 
standard vanilla parts easily purchased 
(bet you have them in your junk box) 
from Digikey, Mouser, or Newark. 

As the two channels are electrically 
identical I'll only describe the left channel. 
The preamplifier uses half of a6021 with 

an unbypassed cathode 


Figure 1: Tiny Amp is built on a small chassis. 
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resistor. This gives a 
little degeneration and 
improves the frequency 
response without a 


serious Compromise to 
gain. Why a two section 
tube? Well, I decided 
that if the frequency 
response turned out 
poor, then I’d add the 
other >) “Raliiagores 
additional gain and 
“wrap around” 
feedback from the 
secondary of the output 
transformer. After the 


amplifier was built I 


was satisfied with the 
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Figure 3: This view shows the wiring arrangements under the chassis. 


frequency response, so I never used half 
of each 6021. 

Resistor R1 and capacitor C5 provide 
additional power supply hum suppression 
and also prevent any “motor-boating” by 
either channel. The Hammond 125A 
output transformer has multiple 
impedance taps; I set it for standard 8 
ohm speakers. 

Before you solder in the 5718 tubes 
take a good ohmmeter and look for 
filament-to-cathode leakage. I found one 
with 300k of leakage, which caused 
significant hum until it was replaced. 

The power supply is unremarkable. | 
originally had a bridge rectifier from 
Radio. Shack (buel ljmoticed vsame 
imbalance in the diodes that contributed 
to some 60-Hz hum. The higher quality 
rectifiers did the trick. The Hammond 
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262E6 power transformer was a perfect 
match to the 5718s and 6021s. 

For those folks who don’t routinely 
work on vacuum tube audio, here are a 
few hints: 

Power up the power transformer (by 
itself) and then connect an oscilloscope 
to the. plate leads of an vouioue 
transformer. While you lay out the 
amplifier, play with the relative 
orientation of the transformers until you 
have minimum coupling. 

Don't forget to twist the filament leads. 
The two 150-ohm resistors balance the 
hum on the filaments; you could put ina 
potentiometer with the wiper grounded 
to adjust this, but I had no hum in my 
amp. There isn’t enough gain in this amp 
to justify putting a positive bias on the 
filaments. 
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Construction wise, the tiny amp is an 
easy little project. I used an NE-2 neon 
bulb through a grommet as a power 
indication. Not elegant, but it matched 
the rest of the amp. I made the layout of 


Ci, C2, C9, C10 
C3, C4, Cll, C12 
cS, C15 
cé6é, C13 


C7, C8, C14, C16 
C17 

D1, D2, D3, D4 
Fl (marked F57) 


aie 


R3, R8, R17, R19 
R16 
R5, R24 


R6, R7, R20, R21 


R10, R12, R15, R23 47K Ohm, 


R13, R26 


$1 
T1, T2 
v3 

TB1, TB2 


vi, v5 


R9, R11, R14, R22 3.3K Ohm, 


Figure 4: The Tiny Amp’s Power Supply 


0.1uF, 250V Capacitor 
luF, 250V Capacitor 
30uF, 200V Electrolytic 
AluF, 63VDC Electrolytic 


22uF, 25V Electrolytic 


the two amplifiers identical so that it was 
easy to build and checkout. I set the bias 
on each stage from the tables in the tube 


manuals; I suspect that if you use a 


distortion analyzer you can do a better 


100uF, 350V - 450 V Electrolytic 


1N5408 Rectifier 

1/2A SB 3AG Fuse 

NE-2 

Phono Jack 

3 Wire Line Cord 

680 Ohm, 1/2W Resistor 
210 Ohm, 1/2W Resistor 
1M Ohm, 1/2W Resistor 
150 Ohm, 1/2W Resistor 
6.8K Ohm, 1W Resistor 
3.3K Ohm, 1W Resistor 
1/2W Resistor 


1/2W Resistor 


10K Audio Taper Potentiometer 


100 Ohm, iw 
100K Ohm, 1/2W 
SPST Toggle Switch 


Hammond 125A Transformer 


Hammond 262E6 Transformer 


Press-Connect Strip 


6021 Electron Tube 


V2, V3, V4, V6, V7, V8 5718 Electron Tube 


Preamp Coupling 
Output Coupling 
Anti-~Motorboating 
Driver Cathode Bypass 
Output Cathode Bypass 
Power Filter 

Power Supply Rectifier 
Power Fuse 

Neon Power Indicator 
Input Jacks 

AC Power 

Power Decoupling 
Driver Cathode Bias 
Preamp, Driver Grid 
Preamp Cathode Bias 
Preamp Plate 

Phase Splitting 
Output Cathode Bias 
Output Grid 

Input Gain 

Inrush Limiting 

Power Indicator Ballast 
Power Switch 
Push-Pull Output 
Power Transformer 
Speaker Connection 
Preamp 


Driver, Output 


Electric Radio #281 


job. 
Performance 
wise it is a good 
little 
considering the low 


amp 


Esc. lt is; fat 10 
frequency response 
over the range I can 
hear well (amps 
sound better as you 
get older.) It sits 
nicely on my PC at 
work; in fact, I have 


the best sounding 
PC audio in the 
building. And of 


course, all the 
"kids 4h tire 
company can't 


figure out why the 
little light bulbs are 
so dim ... and why 
they are on there 
anyway—Oh well! 


ER 
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‘ The Restoration Corner } 


\_ Please send in your restoration topics and share them with all ER readers! _/ 


Drake Passband Tuning Knob 


By Garey Barrell, K4OAH 
Glen Allen, VA 


There is a little secret regarding the 
knob on the passband tuner on all the 
Drake 2- and 4- series receivers. This is 
the small (1/8") diameter shaft for the 
knob that selects the desired sideband. 
All the knobs on these receivers are for a 
Y4-inch shaft, and so require a “reducer” 
to enable it to fit on the smaller passband 
tuner shaft. This reducer was originally a 
short length of brown phenolic tubing, 
1/8 ds, 4 o.d. The seeresas that this 
reducer has a lengthwise slit cut into it to 
allow the knob set screw to compress it 
slightly to grip the smaller diameter shaft. 
However, this is only possible ifthe slit 
is at right angles to the set screw. If the 
set screw impinges on the slit or on the 
“back” of the slit, you can tighten the set 
screw until the knob splits and it will still 
slip. 

The setup is to rotate the passband 
tuner knob while watching the four slugs 
at the back of the tuner. Turning the 
knob causes these slugs to move in and 
out of their respective coils, and you 
want to set the knob where the slugs are 
protruding the furthest out of the rear of 
the passband tuner. Check the reducer 
to ensure that it is at right angles to the 
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set screw and install the knob with the 
pointer at 3 o'clock, or away from the S- 
meter for 2-series receivers, and with the 
pointer at 9 o'clock, pointing toward the 
S-meter for series 4 receivers. Carefully 
tighten the set screw and complete the 
alignment. 


EF Johnson VFO Dial Cover Gaskets 
and 9-Pin EFJ Plugs 


By Tom Dailey, WOEAJ 
Denver, CO 


EFJ VFO dial cover gaskets are available 
from Formost Products. This item 
(“cockpit coaming,” large, product 
number 120) is made for large-scale 
model aircraft, but is exactly the right size 
for replacement of the VFO dial/cover 
gasket on the Johnson Ranger, Navigator, 
Valiant; Pacémakeér?"‘and, 500@hr. 
available from Fourmost Products, 4040 
24th Avenue, Forest Grove, OR 97116, 
503-357-2732. The [nternerssteemss 
www.fourmost.com/ 

9-pin plugs are nearly always missing 
from used EFJ Rangers and Valiants and 
are hard to find. New old stock Amphenol 
86CP9 9-pin plugs are available from 
Triode USA, 1-800-774-320, or by 
Internet: http://triodeelectronics.com/ 


9pinampl86.html 
ER 
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“Thank you” to everyone who has recently sent in photos, and they will be running 
as soon as possible. Weegee, the ER traveling photographer says, “This column is 
popular, but it can’t run without photos. Help keep my Speed Graphic active! We 
are always looking for good photos, especially attractive photos for Electric Radio 


covers.” 


Here is the 1955 station of Aaron Wolgin, KSECN, SK. The station (32V-1 / 75S- 
1) was reactivated after Aaron returned from Korea after serving in a MASH unit. 
Yes, the “Handlebars” were real! His mobile setup back then, a pair of Morrows, 
were later replaced with a KWM-1 around 1960-ish. This station is currently 
being restored by Steve Wilmet (W6SDW), who hopes to have updated photos at 


some point in the future! 
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Bread Boarded Projects: Sculpture or 
Radio? 
By Randy Roberts WA7QNP 


Every time I dig around a box of vintage 
radio parts, visions of porcelain insulators, 
tube sockets and open wound coils wake 
memories of the late thirties and early 
forties bread boarded radios. 

What a great way to feature all these 
great parts that have long since 
vanished—you don’t see a quality jeweled 
movement Weston meter or silver plated 
roller inductors any longer. So why hide 
them in a black box or chassis? For me, 
the true fun of it is to get a useful rig built 


and painted a light gray then packed with 
two small 80nF, 450V electrolytics. Now 
we can filter. 

After the final design was composed 
and fabricated, I discovered that I had, 
almost part-for-part, made an exact copy 
of a Viking Adventurer, without band 
switching. But then again, there are not 
too many ways to drive an 807 with a 
6AG7-—a proven classic design. 

On The Air With It 

I’m very happy to say that my first 
QSO with the rig was with my longtime 
friend in Santa Barbara, Roger, K7EZ. 
Roger gave me a very favorable report of 
569, not too strong, but a clean signal 


while showcasing these great vintage 
parts. I think of it as a radio sculpture— 
show off the components first, make it 
work second. In fact, when I build bread 
board style, I go out of my way to find 
ornate oversized parts just to embellish 
the overall presentation. 

The basic design is a 6AG7 crystal 
oscillator with an 807 final powered by 
an old TV transformer and a 5Y3 full 
wave rectifier tube. I also found a 3x6 
inch oil filled capacitor, which, although 
it’s 8p F value was useless, the can with its 
porcelain terminals was hollowed out 
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with no chirp, clicks, hum, or harmonics. 
Roger loaned me his Viking Adventurer 
in 1965 when I was first licensed as a 
novice. [he much welcomed Johnson rig 
replaced my home brew 6V6 25 watt 
transmitter. It was, to me, a real step 
forward at the time. I’ve received some 
good, clean, signal reports from QSOs 
around the western states. 

Next time I go to a swap meet or dig 
through a junk box, I’ll be on the prowl 
for some parts, knobs, etc., that may 
inspire a matching bread board receiver 
project. 
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Lincoln California Swap Meet, September 11, 2012 
(Gary Halverson, K6GLH, Reporting for WeeGee) 


a 
AX 


Above: Mel and Mike 
“Mel and Mike” is W6THW (left), and Mel, KGKBE, who was selling at the 


Lincoln Swap meet. 


Left: Not For Sale! 
The Early Bird gets 
the worm. Here Steve, 
WO6RXK (left), tries 
to buy a D-104 Night 
Eagle from Mike, 
W6THW, who was 
the second buyer to 
arrive at the Lincoln 
CA swap meet and 
snapped it up. Mike 
wouldn’tsell it in spite 
of Steve’s offer of 3X 
more than what Mike 
paid! 
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The SSB Boys 


The SSB Boys are K7SSB (Ron Skovly) and W7SSB 


CA swap meet held on September 11 


at the Lincoln 


(Don Sherman) 


. The Ranger didn’t sell. 


the 1950s. 


in 
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KN6TOB 


ion, 


is Novice stati 


(KGTOB) ath 
old and the proud new owner ofa N 


Richard Taesch 


is 
chard was 15 


Here 


ational NC-125 receiver. 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


VINTAGE EQUIPMENT ONLY! } 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


eadline for November 2012: @ Thursday, Oct. 25! 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Rare 64 tube, dual Wadley 
Loop, synthesized National WRR-2 
receiver. Hallicrafters SX-62 with big 10- 
inch 600-ohm Hallicrafters speaker. Also 
Hallicrafters SX-71. Both Hallicrafters have 
been restored and are in perfect condition. 
Chuck Felton, KD@ZS, Felton Electronic 
Design, 1115 S. Greeley Hwy, Cheyenne, 
WY 82007. 307-634-5858 email: 
feltondesign @ yahoo.com 


FOR SALE: Harvey Wells transmitter with 
homebrew power supply. Beautiful 
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condition. Also RCA Radiolla Ill, a fixer- 
upper. Howard, 301-320-3028 


FOR SALE: NOS, USA: 1L6, $35. 6E5, 
$22. 6U5/6E5,°$33.. GAF6, $15. 6JE6, 
$15. 6JS6, $15. 6LB6, $10. James Lopaz, 
5467 S975 E, Ogden, UT 84405 602-373- 
4002 


FOR SALE: Hygain 5EL. 20 M. Yagi 
205CA. Never unpacked, $550 + shipping, 
or trade for Boatanchor Transmitter. 
George, gkve3ltu @ hurontel.on.ca or 519- 
524-4578 


FOR SALE: L4B, Immaculate, Mint 
condition, used about 3 HRS, Virtually 
brandnew, $1500, CONUS, Free shipping, 
Walt, W2UGZ, vochee @netzero.com, 
516-791-3843 


FOR SALE: | am still trying to find a home 
for the SB-100! It comes with the HP-23 
supply in the 600 series speaker cabinet. 
$250. You ship. Ken Sands K8TFD 734- 
564-0316 cell or 734-453-7658 home 
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¢ Buffer Amplifier drives DX-40, D 


and Transmit Offset 


Noise 


401-624-4739 


Ne 


¢ Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase 


¢ Flash Memory Storage for Frequency Configurations 


¢ Demonstrated at Dayton and Boxboro 2012! 
See www. WA1FFL.com for articles, ordering and technical information 


James D. Hagerty, WAIFFL 
Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 
j-hagerty@att.net 


Direct-Digital VFO Kits with Companion Amplifier for Tube Rigs! 
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X-60, Harvey-Wells Bandmaster, HT-40, 2NT, 
T-60, Valiant 1, Adventurer, Challenger, Eico and many other tube rigs. 
_¢ VFO Based on May 2008 QEX and June 2011 CQ articles 
¢ All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAL, RIT, 


ys 


FOR SALE: Heath: SB-100 w/HP-23 PS, 
SB-300, SB-400. National: HRO-60R 
needs TLC, 10 coils in rack, speaker. 
HRO-60 (excellent) w/11 coils in storage 
box. Call for more info. Rudy, W2ZIA, 716- 
937-9279 


FOR SALE: All test instruments, radios, 
ham gear, parts, Nice Tektronix to Heath. 
No military. Retiring. Art Hogrefe, NSFEB, 
arthogrefestatecollege @verizon.net 
3140Sheffield Drive, State College PA 
16801 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


FOR SALE: Long time ham wants to sell 
lots of good equipment, boatanchors test 
gear mics, speakers, and military sets. 


International radio 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


——_Y PO Box 2110, Aptos CA 95001, USA 
SJ tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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Antique radios, etc, etc. Let me know what 
you’re looking for. Howard, 301-320-3028. 


FOR SALE: 5-KW Tecumseh Gas Engine 
Generator, $250.00 HV Filter Capacitors: 
120-MFD 3000 VDC, 100-MFD 4000 VDC, 
$50.00 each. Measurements Corp RF 
Signal Generator, Model T-1034C, 25 MHz 
to 960 MHz, $100. Audio Signal Generator, 
20Hz to 200,000 Hz, adjustable output 
zeroto 10 VAC, $100. Wes Minear, W7UO, 
Tel 520-398-2722, Email, 
wes0331 @ gmail.com 


FOR SALE/TRADE: ARRL publications: 
Handbooks, Antenna Books, How to 
Become a Radio Amateur, Mobile 
Manuals, VHF Manuals, SSB Manuals, 
License Manuals, others. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q@juno.com 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: Globe King, OHC 500B RF 
Upgraded, 400 Modulator + PS, VFO, 
New Cables, Tubes. $1,000, PU in S. Cal. 
Larry, W6WUH, 707-874-1000 


TEST EQUIPMENT REPAIRAND SALES: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 
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FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: BC-610-I, ready to run, two 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


Service Monitors for Hams: Buy, Sell, 
Trade, Calibrate, Repair, Restore. P.U. 
(FedX at Your Door) fircls54@aol.com 
Frank, KE5CSP, 254-597-7180 


DRAKE SERVICE FOR SALE: R.L. Drake 
repair and reconditioning, most models 
including TR-7’s, 35 years experience. 
Jeff Covelli, WA8SAJ, Telephone 440- 
951-6406 or email: wa8saj@ncweb.com 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAG, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, ry 40207 
williamperrycompany @insightbb.com 


502-893-8724, FAX 502-893-9220 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or ajd4200 @charter.net 
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FOR SALE 
SPERRY SP-4 BOMB SIGHT 


Rare historical World War II military item build for use on the B-29 
bomber aircraft to pinpoint the Location of the targets. Norden M9 


bomb sights were chosen over the Sperry SP-4, so the SP-4s were 


destroyed. 


With P-4 334 control station computer optical system and the 
extended height P-4-358 control station computer optical system. 


330- 769-4992 
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and are available in three versions: 


guarantee. 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. rac Ken, 
www.RadioReprints.com. 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio |“, 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ...............000 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 | 
DY AAA Md asacascasretine vavwaCoueWussceteevutenstiteseccectaveved : 
Shipping, each limiter ..............csccssessceeees 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Model AB1-M 


Electric Radio Store 
720-924-0171 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://pweb.amerion.com/ 
~w/avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w7/avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 
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Estes Auctions 


Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


Historical Telescraph & Radio Auction 
of the John Williams Collection 
Saturday, November 17, 2012 - 10am EST 


At the Expo Auction Center 
8157 Garman Rd., Burbank Ohio 
From I-71 Exit #204 turn south on SR #83 then turn left at the Love’s gas station onto Garman Rd., follow it % mile to the auction. 


Mr. Williams, of Westport, Connecticut, collected for many years and had many items 
that were awarded first place ribbons at the annual Antique Wireless Convention in 
Rochester, New York. Mr. Williams has contracted with our firm to auction this 
unique collection. We have selected November 17, 2012 as the date to conduct this 
very special collection sale. At auction, watch for more information to be forthcoming. 


The John Williams Collection from Westport, Connecticut 


Joseph B. Stearns Original 
Duplex Telegraph made in 
1868 by Charles Williams Jr., 
Boston 


Radio Phonolier Radio phunoner 


Dr. Leonard F, Fullers first multiple 
contact telegraph key - one of a kind 
experimental key - as Chief Engineer 
of the Federal Telegraph Co, in 1913. 
He used this key in his research and 

development of multiple contact 
solenoids used in Federal’s first 
100KW Poulsen system transmit- 
ter that installed in the US Navy’s 
Darien station in the Panama Canal 
zone in 1915. 


Sterns Duplex Telegraph 
System 
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Early crystal detector wire- Manhattan Electrical Supply —_ Transmitting tube from 1939 
less receiver, 1914. Built Company spark gap - belonged = World’s Fair TV transmitter. 
by engineering students at to Hugo Gernsback. 
Fordham University. 


RCA image Orthicon N-481. This 
camera tube was used for the first 
television broadcast to originate 


from the White House when 


Deforest type 500 tube President Harry S. Truman 
addressed the nation on October 
5, 1947. 


1 Microfarad condenser #249, Walters Electrical Mfg. Co. Ltd., 
estern Union seep Co. WM Warden & Co., London telegraph sounder 
Westminster. 


Audion Control Deforest Audion Control 


Terms: Cash/Check/Visa/MasterCard; 5% aery Fee 


ESTES AUCTIONS | 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 + - Toll Free: 888-769-4992 « Fax: 330-769-4116 
v. stesauctions.com + Email: estesauctions@aol.com 


Richard Estes, Auctioneer -- Radio Call Sign K8LRY 
John Estes, Auctioneer -- Radio Call Sign KB8GEC 
Cledis Estes - Auctioneer * Mark Delauter - Auctioneer * Cindy Brown - Auctioneer * Bob Dobush - Tubes * Bob White - Tubes * Kim Graca - Tech, » Allan Ferris - Set up 


Call Us to Sell One Radio or Your Entire Collection! 
We offer pick-up service for your collection. 
4 auctionzip.com #20507 
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ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum -Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 18192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: Hallicrafters S-82. Nearly deaf, 
write card with phone number. Jim 
Eberwine, W4APV, 8118 37th Ave N, St 
Petersburg, FL 33710 
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Upgrade Your Receiver with 
Synchronous Detection! 


Make your receiver even better with passband- 
tuning synchronous detection that can minimize 


adjacent-channel interference. Unlike many 
others, it truly fights intelligence-robbing 
selective-fade distortion while staying locked. 

The SE-3 Mk IV easily connects to last 455- 
kHz stage in your receiver. Buffer amp or 
converters for other IF frequencies available. 
Some receivers, such as the R-390A and SP- 
600, have IF outputs for direct connection to 


the SE-3. 


nous Detector 


a Boost $ 
A oye 


Sos 


Se O8 O mere 
SE-3 Mk IV: $695.00 

Rack version: add $49.00 
Sherwood Engineering, Inc. 
1268 South Ogden Street 
Denver, CO 80210 
303-722-2257 


rob@sherweng.com 


www.sherweng.com 


WANTED: Contact with anyone that does 
winding of RF and Detector coils for 
National SW-3 Regenerative receivers. 
Gale Roberts, WB9RWW, PO Box 152, 
Clyman, WI 53016 phone 920-696-3491 
email wo9rww @ gmail.com 


WANTED: Fan Blade and motor for the 
restoration of the Johnson Courier 
Amplifier. Also smooth, functional roll chart 
mechanism for the Hickok 539B tube 
tester. Tom, KOGIE, KOGIE@ARRL.Net 
719-488-8164 


WANTED: R-388 front panel rack handles. 
Karl, KN6CW, 661-342-0299 or 
KN6CW @ sbcglobal.net 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $360K. 


Wes Minear - W7UO 
Telephone 520-398-2722 


WANTED: Need repair of my HT-32B, e- 
mail for details. John Schrader W1JHS, 
wijhs@myfairpoint.net 207-622-1752 


WANTED: The book “A Family Affair: The 
R.L. Drake Story,” by John Loughmiller. 
Ted Hannah, K3CL, 11106 Bybee St., 
Silver Spring, MD 20902 301-649-2319 


WANTED: Radio operator’s typewriter (a 
“mill’), need working condition but 
appearance not important. Harry, 
WA1GXC, 401-789-4378 


WANTED: J-36 Bug ,Jim, W8FDV, 900 N. 
San Marcos Dr. Lot #77 Apache Junction, 
AZ 85120 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style Also 51J / R388 


Details: www.hayseedhamfest.com 
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WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Hertfordshire UK S$G14 _ 35F, 
agwnorden @ aol.co.uk 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Hallicrafters DD-1 receiver 
audio chassis audio transformers and 
power transformers. Rod, W5CZ, 
RodPerala@aol.com, 303-324-2725 


WANTED: Hammarlund R-620 JAN 
version of SP-600JX28 receiver. 413-527- 
4301 George, K1ANX @charter.net 


WANTED: Meter for parts from a Hickok 
6000A tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: B&W or equivalent push-pull 1 
kw swinging link coil assembly. 75 and 40 
meter coils preferred. Bird 500H wattmeter 
slug. 209-522-5580 Les, W6LHQ 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 
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air. 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplets, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 


Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 


Contact? Nick Tusa; KSB 
Telephone: 985-249-6467 


Fax: 985-249-6468 


SURVIVING 


TECHNOLOGY | 


BRUCE VAUGHAN, NR5Q 
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Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 


Available from the Electric Radio Bookstore, see page 63 for ordering information! 
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ELECTRONIC SPECIALTY PRODUCTS 


— Electronic 
Specialty 
Products 


Broadband HF Preamp __ 


SINGLE SIDEBAND ADAPTER ——t*w 
GSP = == (88 OFF Use 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
Electric Radio #281 


were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @ optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, w5or@militaryradio.com or www.r- 
389.com 
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Deiccnes _ 
fronicDesign 
1115 South Greeley Highwa 
Cheyenne, Wyoming 82007 
By appointment only OS) ee _ 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863 
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email: saneiaasianeyanoo:s com 
web site: www.feltondesign.com 


WANTED: NOS Bud Portacab Cabinet 
#WA-1540, 61/8” W x 8” D x 8” H, or NOS 
Premier Equivalent #CC-2000. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: New or used 211, 211D/E 
VT4C,242, 845, 212.) T2Axyeoeo. 
6SN7GT, 2A3, 245, 345, 5U4G, 5AR4, 
6550, EL34, KT66, KT77, KT88, 300A/B, 
350B, 274A/B, most tubes by Western 
Electric. A. R. OConnell 55 Indian HL, 
Florence, MA 01062 413-212-6734 
October 2012 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-236-0176 


WANTED: All Vintage Hi-Fi Speakers by 
Jensen, Altec, Tannoy, Lansing, 
Motiograph, JBL, Stephens, Tru-Sonic, 
Goodmans, EV, RCA, Western Electric, 
Electrical Research, Vitavox. Quad. 
Working or not. A. R. OConnell 55 Indian 
HL, Florence, MA 01062 413-212-6734 


WANTED: Tube Hi-Fi Amplifiers & 
Equipment by Altec, Scott, Dynaco, Eico, 


Fisher, IPC, Harman Kardon, Leak, 
Marantz, Mcintosh, Pilot, RCA, Scott, 
Thordarson, UTC, Western Electric. Not 
working ok. A. R. OConnell 55 Indian HL, 
Florence, MA 01062 413-212-6734 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 


Series 1 + Disk 1 
RL. Drake Co. 


modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 


System S i ‘ 
pony aS @. = manual when a new piece of equipment 
ny computer wi 

Adobe Acrobat Reader®. |, 


enters the shack. ; 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes The AWA Journal with: e Produces the famous 
- Battery & AC receiver restoration - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting - Early television 
- Old-time amateur-radio contests — - Horn loudspeaker e Maintains unique 
- Communications receivers - News of U.S. & foreign clubs radio-TV museum 


Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 


awa) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Keep Your ER Magazines Deena 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 

Set of 15: $17.25 + $9.95 S&H 

Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Information about “Salvage 
Sam” who ran a surplus store on Transit 
Road in Buffalo NY. Phone me before 
8:30PM Eastern time at 607-754-2848 — 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


leave message and | will return your call, Box 633, Englewood, FL 34295-0633 
or email me. My new email address is Please call us at: 941-474-6818 
WA2EJT59 @stny.rr.com. Thank you, Joe FAX: 941-474-7874 

Long, WA2EJT milspec39@@aol.com 


“Since 1985” 


RCA | Electronic Components 


Harrison, NJ O70 
Made in USA wa 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at _http://www.radiolabworks.com/ 

ersearch.html 

¢ Single Issues: $3.85 Each, Postpaid 

° 1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

° For a postpaid 29-page printed back issue index, please send $3. 

Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertising.------------------------------------------------- 20-22-2222 0- nena nnn nanan nn nn nn nana nana nanan $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


NE W! Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his ca- 


reer as an airline pilot should appeal to anyone with an avation intrest, or who has flown on a commercial 
airline! 14 chapters and many vintage PMOtOS i..:.-.2.2isex-ccsssapes:dases aiesunaccsuakindsnceabesanacavantve saeaeeeeeee eee $8.60 
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Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 


collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


les sg be) Sa $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. -------------------------------------------------- 2-22-22 none n nnn nnn nn nnn nn nen nn en $24.95 - 10% - $22.25 


NEW! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics!----------------------------------------------------------------- $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
moon ence nnn nnnnnnnnnnnn nanan nn nnnnnnenennanannnna nanan na nnnnanannanacennnnannnnannannnasenennaneanananennnnasnnnnn $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. ----------------------------------------------------------2 2-2-2 - nnn nnn nnn nnn anne nnn nn ene $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE, --------- 9-2-2 nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn cnn nnn nnn nnn nen nnn n nn nen nnn n en nnn nnn nnn nee $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
won nnn nn nnn nn nnn nn nnn nnn nn nnn nnn nn nnn nnn nn nnn nnn nn nnn nnn nnn nen nnn nnn nnn nnn nnn nnn nnn nn nnn n enna $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------........ 0... terrence nnn nee n ene en nn nen $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ----------------------------------------------- 22 2------- 22-2 - === === === $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
won nena nanan nn nn nnn nn nnn nn nnn nnn nn nnn nn nnn nn nnn nnn nnn nnn nn nn nn nnn nn nnn nnn nn nnn nn nnn nana nn nnn nanan nnnnnn nen nans $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenshil.------------------------------- 297-222-222 222222 nnn anne nnn nnn $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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W7FG Ay! tc 119 E. George St 


A ea Batesville : IN 47006 
Manuals ha aig wa USA 


Order on-line at: 


We are your 1-stop source 
www.w/fg.com M P 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales®w7fg.com 


Order by phone: 


(812) 932-3417 Pay Palh 
800-807-6146 US only 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 
(Medium Available by Special Order) 


NATIONAL RF, INC. 


Dial Scales | | Plug-In Coil Forms 


tt thie : New-Manufacture 
The perfect finishing touch for Digital Display plugin coil forms on 


alate nee Pee ai —, Aaualiy igtal 8.6 ocal base 
Re: Se frequency readout for cal review in 3-09 
vintage equipment! 
www.NationalRF.com 
858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 
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Subscription Information 


: Published Monthly 
Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 ) 

Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or  ileditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 


PAULL EU LLLenT LLL TTY LLY et | REL 
‘AIAN | 01/13 


| 


